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Unit cell characterization of the charge-conversional FTIR spectra of NICS and CS (KBr disk), and (c) XRD patterns of NICS and CS. Figure S1 a ): The itaconization degree of CS was calculated to be 36% by using reported method. 1 The spectrum of CS was not measurable under this condition because of insolubility in water due to the strong intermolecular hydrogen bonding originates from high deacetylation degree. Figure S1 b ): A characteristic new peak appeared in the FTIR spectrum of NICS at 1382 cm -1 assignable to the carbonyl stretching of -CO 2 -ions originating from itaconization of CS via neutralization with NaOH aq. In addition, the O-H, N-H, and -CONH-peaks were significantly changed from the CS spectrum.
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The XRD spectrum of CS shows a very weak reflection at 11° and a strong reflection at 21°, which are assignable to the crystal forms I and II of CS, respectively. 2 Therefore, CS has semicrystalline structure. However, the XRD pattern of NICS showed a medium intense diffraction band at 8.5°, and a strong reflection centred at 20° and no any significant peak observable at 11°. The absence of a signal at 11° and the change in peak position suggested that the crystal structure of CS was interrupted because of the insertion of hydrophilic N-itaconyl moieties. This outcome demonstrated that intermolecular hydrogen bonding was significantly lowered in NICS than that in CS resulting better dispersibility in water. 
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